UK Patent Application ,..,GB ,..> 2 103 089 A 



(21) AppflcatfonMoa2209S6 
U2) Date offfiing 20 Jul 1882 

(30) Priority data 

(31) 284888 

(32) 20 Jim 1881 

(31) 382781 

(32) aOJun1882 

(33) Unlt0d Statu off Amorfoa 
(US) 

(43) AppDoation pufoflihed 
16Mi1883 

(51) lirrCL" 

A61K31/18 

(82) Dot n — tfe ctofislf l oa tf on 
ABB 170 180 190 340 
341 342 343 34Y38Y380 
4004O1 402 406 40Y 48t 
4a2 48Y586 68YHJ 

(66) Documents olted 

The Extra PtiannoopoelB. 
MartMalo (27th BSMonh 
pagaa 212^13. 6B1-~< 
662, 738—748. 1276-6, 
1278«1828.Th»Marefc 
Indax (8th Edltloti)« 
MofioQrapha 43« 1 1 00* 
2307* 3021. 51 88, 81 86, 
7810« 8083, 6846 

(58) FMdofaeoroh 
ABB 

171) Applicant 

Klmbvfy-CYork 
Coiporatkm. 
(USA--Del«wm), 
Naaftahw 

Winonahi 64866« 
Unhad etvM off Amartca 



(72) 

Shaft UIHcMsaliu 
Kennoth Raymond Smith 
(74) Agents 

Rank B. Dehn and Co.. 



(54) Uasof carboxyllcaddsaB 
viniddss 

(67> Msthodd, composKfons and 
pitKlucts for Interrupting or preventing 
the spread of hannlijl respiratory 
vfrusea and so Inhlbfting the spread of 
diseases, indudlng the common cofd. 
In which one or more cartxsKyllc acids 
such as chrfc, mslic, aucdnlc and 
benzoic adds are applied In an 
effective amount optionally together 
with a aurfactant to a vlrue-containTng 



area, such aa human ttsaue surfaces. 
Application may be by means of 
Impregnated or coated substrates 
such aa facial tissue, nonwovan 
materials* and the like. In one 
application, treated tissue, when 
substituted for ordinary facial tissue 
and U88d In wiping the nasal area of a 
person suffering from a vIrus-boms 
infection is sMcdvB in annihilating the 
virus on contact with the treated 
tissue, and. In turn, preventing the 
spread of the vims-related Illness. 



16— leiOnawiwaV* 

London, 

WC2a6UZ 



1 



QB 2 103 089 A 1 



SPECIFICATION 

Vlraoidal method, oomposMon and product 

This Irwentlon relataB to a ofess of vtruddal oompositlons highly effloaoioua against oommon 
rasplratory viruses such as rhlnovlruses, parainfluenza viruses, and adenovlrusos and the methoda and 
6 products utilizing such composftlona. In particular, the Invention relates to a novel type of vlruddal' 5 
composition which can be applied to a variety of substrates auch aa celluloaic webs, nonwoven 
structures, and textHe-based materfala. In addition, the vimddal compositions of thia Invention may 
also be Incorporated into nasal apraya, f adal creama, hand lotions, lipsticks, and similar coemetio 
praparationa. The compositions may also be used as Ingredients fn Mtchen and bathroom deansera, 

10 himlture and floor poliahee, and similar household preparations. 10 
Virologists knowledgeable in the field of respiratory vimses generally agree that rhrrvsvlruses, 
influsnza viruses, and adenoviruses are among the most Important group of pathogsnk: ag&its which 
cause re^iratory Illnesses. Rhinovlruses, In partlcuJar, era thought to be the principle causative agent 
of what Is gsnerally known as ''the common odd". 

1 5 The term *'rhtnovlrufl" reflects the Involvement of the noss rssutttng in copious nasal discharges 1 5 
whten Infecdorw are cauaed by this group of viruses. Rhinovlruses bekmg to the picomavlrus family of 
viruses which, Isddng an outer envetope, are often characterized as ''naked viruses". Although mora 
than 1 00 differant antigenic types of rhIno>druses are known, they share certain centrally Important 
attributes. For instance, all are eruiowed with ether-realstant capdcte and all contain eingle-etranded 

20 RNA (ca. 2.6x 10* daltons). All are dmcult to Inactivate by common gerniteklea such es quatematy -20 
ammonium compounds. 

Adenoviruses Indude more than thirty antigenic typea. When they Invade the respiratory tract 
they cauaa Inflammation of the tissues leading to symptoms of pharyngltia, brondiltis, etc While most 
adenovirus Infections occur In childhood, Tnfectiorui of aduha are far from uncommon. Uke rhinovtrusea, 

25 adenoviruses lack an envekxpe, but the adeno-nudeue. In contrast to the rhino-nudeus, contains a 26 
double-etranded DNA. Adenoviruses are unusually reatetant to Inactivatfon. 

Parainfluenza viruses belong to the paramyxovirus femlly« they pley an Important rde in the 
occurrsnce of lower respiratory diseases in chlldrsn and upper rasplratory diseases In adults. The 
parainfluenza viruses are RNA-contalnlng vtruses endowed with en etiier-sensitive lipoprotein envelope 

30 surrounding the nudeocapsld. These viruses are raslstsnt to Inacth^atlon by cartx>xytlc adds in km 30 
concentrations. 

Recent work by Dick end others [Dk:k, E. C and Chesney, P. J., 'Textbook of Pediatric Dlseasee^, 
Feigin, R. D. and Cherry, J. D. e±. Vol. 11, p. 1 1 67 (1 981 ) W. B. Saundera Pvt. Co., Phlla., PA] has 
thrown condderabia light on the mode of tranamlasion of respiratory diseases caused by rhinovlruses. 
35 Ahhou^ the exact mode of transmission of resplFBtDry diaeaaes ia not fully understood, field studies by ' 36 
the above Inveatigatora have provided persuaahm evidenoe ttiat effactive transmission of diseases such 
aa common colds usually requlree cioee essodatkm or oontact— ^direct or Indlroct— between the 
infsotsd subject and the potential vfcdm. (Indirect oontact may be looked upon aa contact occurring via 
an intervening aurflBoe, e^., table top, door knob, etoj. Thus, It may be pottible to Interrupt the chein of 
40 infectlcm and reduce hs potential to aprsad. If the viruses can be rendered Ineffective eeth 40 
from an infiBcted peison'e noae or mouth by Immediate exposure to a vlruddal agent. Moreover, efter 
emergence, vimaea which may enaconoe themadvea on the Infsctsd person's fsoe or handa may aleo 
be "klltod" If e eultable vlnicTdal agent Is quiddy brought Into oontact with the appropriate anatomical 
aurface, U., face, handa, etc. A fecial tieeue, containing a fiasl^ctlng, efHcadoua vlruddal composition 
45 wouM offer a dmple meana of eccompllahing the taaka mentioned above. 45 

A long-felt need haa esdstad for a aafa and Inexpenshw viruddel egent effsotive agalnat common 
rasplratory virusss. Simple househoki germiddes ere not effecth/e agalnat rhino- and adenovlruees. 

U.S. Patsnt 4.045.364 to Rlchter disdoses e disposable paper Impregnated with an iodophor (Le. 
iodine and a carrier) having germicidal properties snd useful as a pre-wash In e surgical scrub routine. 
60 The patentee disdoses that the stability of the kxtophor Is enhartced et e lower pH and that email 50 
quantities of weak organto adds such as dtric add or acetic add can be edded to achieve pl4 contrd. 
U.S. Patent 3,881,210 to Drach eTa/deecribea a pre-molstened wiperforaanltary purposes which can 
Indude a bsctsrfdde. U.^ Patent 3,664,1 66 to Bryant et a/disdoaes a daanei^nltcer for wiping 
purposes induding kxllne providing bactariddal actksn. U.S. Patent 3,667,1 1 8 to Shepherd et al 
65 disdoses a flbroua matsriai for deaning puiposes heving a coating of a hydrophllte aciylate or 65 
methacrylete ooma1nIng,/ntera//a a bactericide. 

Whila the prior art has disdosed that Iodine compositions and products have a wkie-spectrum 
vlruddal effect, there has yet to be devdoped oommerdally an inexpensive product that auccessfulhr 
interrupta the spread of viruses such as rhinovlrus or influenza vims. Problema with Iodine result, for 
60 example, from Its toxicity, and the fact that H la an Irritant for animal tissue. The ecdon of Iodine is non- 60 
selsctfve as between bscterial and mammalian protein, end he uncontrolled use upon the skin may 
cause severe Initatlon. Further, its acthrity may be diminished or neutralized by the action of bkiloglcal 
fluids such ss blood aerum. Efforte to modify Iodine to avoid these dMflculties have not been completely 
successfuL 
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RoferBncas exist In the literature on the bectertddal action of adds such as citric, [e.g. Raid 

DIsrnfectant Action of Certain Organic Aclds'^AmertcanJoomai of Hygiene. 1 6, 640— 
566 (1932)]. However, virucidal action fa fundamentally different from bactartcldal action fn that 
viruaea and bacteria represent different microoroanisma with different characteristics. For instance 
6 viruses do not iBpllcate outalde host cells whereas bacteria do. Quaternary ammonium compounds k 
such aa benzalkonlum chloride are often affective against bacterial but not agafnat viruses such as the 
various rhinovfrusea 

Although it to known that riilnovfruses are labile to aqueous solutions of acids under low-pH 
. ^ W'O- °f ^- 0' "Microbiology" p. 1 303. Harper E. Row (Publishers) New York, 1 873 

10 and RueckerU R. R., rIcomavlralArchltecture 'Comparatlve Virology— Academic Press, New Yori^ 
{1971), pp. 194 — ^3061, known references do not mention the utilization of this concept In 
epidemiotoglcal contexta auch as Intemiptfon of the chain of Infection caused by rhinovlruses. To tiie 
beat of our present knowledge the only systematic study of tiie vlwddal action of organic acids (citric, 
malic, etc) which exists In the generslly available literature, was carried out by Poll, Biondl, Uberti 
1 6 Ponti, Balsari, and CantonI [Poll, G. et of: "Virucidal Activity of Organic AcW" FoodChem, (England) i = 
4(4)251—8 ( 1 979)]. These woricers found that dtric, malfc, pyruvic end succinic acids, among othera, 
were effective against herpesvirus, orthomyxovirus and riiabdovlrua (Rablea vfrua). Their experiments 
were carried out at room temperature with aqueous solutions of pure adds. No substrate or carrier was 
used. The three viruses chosen for study by tiiese woricers were all "enveloped" viruses, resembling, in 
20 that regard, parainfluenza 3. Poll et at also observed that these acids were not effectWe against 

adenovlnjs which. It will be recalled, la a "naked" virus. Based on this, they concluded that these scids 
were effective against "enveloped" viruses but not against "naked" \^ru6ea. 
/ It Is known to those skilled In the art that adenoviruses are resistant to acids. 

We have now surprisingly found that certain cariaoxync acids, such ea citric, malic, and aucclnic 
25 deployed In an appropriate physiologically acceptable carrier, in addhion to being effective against ' or 
certain respiratory "enveloped" viruses, are also effective against rhinovlrus, a "naked virus" and. In the 
presence of a surfactant auch as sodium dodecyl sulfate, are alao effective agalnat adenovirus. 

AcTOidlng to one aspect of tiie Invention timers Is provided a method for intemipting or preventing 
the sfxead of respiratory viruaes which comprises contacting a virua-contalning area with a viniddaily 
30 effecth/e amount of a vimcldaily active composition comprising one or more vfruddel acids which are 
essentially non-toxic and non-lnltating to human or animal tissue selected from acids of formula 

R— COOH 

(wherein R represents a lower alkyi, aubstttuted lower alkyi, carix)xy lower alkyl, cartx>xy hydroxy lower 
a kyl* carboxy halo lower alkyl, cartjoxy dihydioxy lower alkyl, dicartx>xy hydroxy lower alkyl. lower 
35 alkenyl, cartjoxy lower alkenyi, dIcartKwy lower alkenyl. phenyl or aubetituted phenyl group). , r 

According to a furtfier aspect of the Invention there is piovkied a virucidal composition 
comprising a physiologically acceptable carrier containing a virucldally effective amount of one or mors 
adds which are non-toxic and non-inltating to human or animal tiaaue in the amount used selected 
from Bdda of formula 



40 R— COOH 



(wherein R represents a lower alkyl, substituted lower alkyl, cart^oxy lower alkyl, cartjoxy hydroxy lower 
a kyl. cartxMcy halo lower alkyl, cartioxy dihydroxy lower alkyl, dlcarboxy hydroxy lower alkyl, lower 
alkenyl, carboxy tower alkenyl, dlcarimcy lower alkenyl, phenyl or aubstituted phenyl group). 

In addition the compositions of the present Invention may be Incorporsted Into a substrate such 
45 aa fadal tissue or a nonwoven web. 

According to a still further aapact of the invention there is provided a virucidal product compridng 
a web aubstrate containing a virucklally effective amount of a composition comprising one or more 
adds which are non-toxic and non-irritating to human or animal tissue In the amount uaed and are 
selected from acids of formula 



50 R— COOH 



40 



46 



50 



(wherein R repreaenta a lower alkyl, substituted lower alkyl, cartjoxy tower alkyl, cartK)xy hydroxy lower 
alkyl, cart)0xy halo lower alkyl, carijoxy dihydroxy lower alkyl, dIcart>oxy hydroxy lower alkyl, lower 
alkenyl, carboxy lower alkenyl, d]carit>oxy lower alkenyl, phenyl or substituted phenyl groups). 

In a prefen-ed embodiment of the method, virucidal composition and product of the invention, the 
55 composition comprising one or more acids further comprises s surfactant selected from nontonic ' SB 
cationic and anionic surfectants. 

In the method of the invention an effective amount of such a composition Is brought Into contact 
with the affected area, preferably through the use of the vfruddal products according to the invention. 
In genera], the virucidal compositions can be handled withbut difficulty and are not believed to have 
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any harmful olfBCta when used In acoordanca wHh the Invention. In adcMon, when applied to a 
aubstrate such aa fadal ttosue, the comimahiona have Itttie or no deleterioua effisota on oolor^ odor, 
atrength, or other Important propertfea. The vlnicktol product according to the Invention may be uaed 
aa a dry wipe or maintained moiat and uaad as a wet wipe, for example* 
5 Thus the present Invention provldea a virucidal pn^duct, oompo^on and method which are 5 
highly effective over a broad spectrum of viruaas srul yet can lie produced and used with eafaty. 

While the Invention wtEl hereinafter be described In connection with prafenned embodlmente, H 
will be understood that It la not Intended to Itmh the Invention to those emtmSmenta. 

The present Invention results from the unexpected discovery that certain adds such aa oltrfc, 

1 0 malic, succinic, and benzoic, uaed In aultable conce ntr a ti ons are aa further deacrfbed herein, highly 1 0 
efficacious against rtilnovlruaee 16, 1A.and 68. When uaad In the presence of a aurfactant such as 
sodium dodecyl sulfate (SDS) these aolda were found to be effactlve also against panilnfluenza 3 and 
adenovlms 6. (The particular viruses chosen for study, l.e„ RV-1 6, RV-IA, RV-86, Par8-3« and Adeno-5, 
era representatives of their classes). In general, the water aoluble caftx>xytlc adda usefUl In 

15 accordance with the Invention have the following structure: 15 

R— COOH 

Wherein R may be represented by: tower alkyi (one to sbc carixHi atoma); substituted lower alicyl le.g. 
hydroxy lower alkyl (e.g. HOCH,--^]; cartxixy lower alley! {e.g, HOGG — CH^ — CH^ — ); caitioxy« hydroxy 
lower alkyl ie.g^ HOOCCH2CHOH— ); carboxy hak) lower alkyl {e.g. HOOCCHsCHBr— ); carboxy 
20 dlhydraxy tower elkyi (a^. HOOC— €HOH — CIHOH — ); dlcarl)oxy, hydroxy lower alkyi 20 

OH 

I 

ie.g. KOOO-CH,C— CHt— ); 

COOH 

lower alkenyi, carboxy lower alkenyl (^g. HOOCCH^CH — ); dlcarboxy lower alkenyl (e.g. 

COOH 

1 

HOOC— CH^C-dCH— }; 

phenyl (l-e- CsHg — i; or substituted phenyl (e,g. hydnwy phenyl HO — CaH4-^. Other examplee of R end 
26 the adda R COOH Include hydroxy lower alkyl, lactic, cartMxy, hydroxy lower aifeyl 2-methyl malic; 26 
eartx]ocy, hak>, lower alkyl, 2-chloro-3-methyl aucdnic: caiixny dlhydraxy lower aUcyf, 2-metliyl tartaric; 
dicartxixy, hydroxy lower alkyl, 2-methyl citric add; arid cartxixy lower alkenyl, fumaric The almve 
definitions ere used In an llluatFative but not a limiting aenae. The term "autistttuted" Indicates that one 
or more hydrogen atome ere eubatituted by halogen atoma (F« P, Br, I) or groups such aa hydraxyl 
30 groups, amino groups, thiol groupa, nitro groups, and cyano groupa. 30 
The aurfactant may be nonlonic le^^ the polyoxyethylenated alkytphenole such as Triton X*100*, 
manufactured by fiohm and Haaa; the polyoxyethylenated sortrftol estere such as Tween 40*, 
manufactured by ICI United States, Inc.), cationic (e.g. oatylpyridlnium chkMlde (C5H,N^(CH3)igqH3 CD, 
methylbenzethonlum chtoride ^ 

It . 

35 (MejCCHaC(Me)2— C^,(Me)--OCHiCHiOCHa— CHil^— CHjCeHfl O-} 35 

Me 

or anionk: (e^., sodium dodecyl eulfote (CH3(CHa)i<r— CHzOSO^— Na), the 1 ,4-bla (2-0thylhexyl) 
eater, eodlum ealt of aulfbsucdnic add, aa manufactured by American Cyanamid Company under the 
tradename of Aerosol OT. The prefarrad anionfo aurfactanta may be represented by the structures: 

1. (ROSOa)^"- or i^QJ^JA* 

40 Wherein, Is a morK>, dl or trtvalent metal cation or an ammonium or aubatltuted ammonium Ion; x ia 40 
an Integer; and R la an alkyl group. 

I ) 



4 
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45 2. Hanks'— Mcllvalne salt solution (HMS8): 

2.0 ml 1 .0 Chric acid Diluted to 2 Ifters with Hanks' 

1 8.0 ml 2.0 M Sterile Na,HP04 Balanced salt solution 

The pH of this solution Is 7.0 



50 



65 



3. Hanks' balanced salt solution: 



NaCI 


8.0 


KCI 


0.4 


MgS04'7H20 
CaCI^ (anhydrous) 


0.2 


0.14 


NaaHP04.2HtO 


0.06 


KH2PO4 (anhydrous) 


0.06 


Glucose 


1.0 


Phenol red 


0.005 


NaHCO, 


0.35 



Wherein, and x are defined as above and and may be the sams or dlfforant and may be 
represented by strafght or branched chain aliphatic groups. The above anionic aurffactants are 
presented in an Illustrative rather than a limiting senss. Surfactants. In general, era not, alone, vfrnddal 
respect to naked vlmses such as rhlnovlms. vjruwaai 

5 in general In the adds and surfactants of the composWons of the Invention, the groups, R, R, or 6 
Rj where they represent lower alkyi or alkenyl groups represent groups having a cart>on atom content 
of about 1 to 6. 

Although the Invention is not limited to the use of a celiulosic web (such as facial tissue 
bathroom tissue, hand towels for washroom and other uses and the like) as the substrata or carrier for 

1 0 the virucidal agents, a facial tissue Impregnated whh these novel vlrucWal compoaltlons sufflclently 1 0 
illustrates the underiying principle and represents a simple and useful embodiment of the Invention. For 
this reason, the experiments described In the paragraphs which follow ware carried out using facial 
tissues as the substrate. Examples of suitable nonwoven substrates are wet wipe materials such as 
wet-creped hand towels end spunbonded and meltblown polymeric webs commonly used In 

^ ® 5I[^^*^°" ^ disposable hospital Items such as surgical drapes, gowns, bedsheets, pillowcases, and 1 5 
the nke. Textile materials of all types. Including laminates of different materiaia may be used as suitable 
substrates. For example, hygienic fsce mssks used by persons suffering from respiratory Illnesses 
provide an excellent means for utilizing the present Inventton. Other phyelok>gically acceptable, 
essentially Inert canlers I.e., those whfch are essentially non-toxic and non-Irritating to human or 

20 animal tissue under tiie conditions of normal use, will be apparent to those skilled in the art tor 20 
applications such as lotions, sprays, crssms, polishes and the like. 

*u^.^^'^? ^^•"^'****'«'"^«*'<»niposltlon and product of tiie Invention ara 111^ 
by the following ExampleSb 

In general termers experimental procedure for preparing the samples In the examples below 
26 waa Simple aiid 8tralghtf6nward.Thrae-ply Kleenex facial tissues (1 1 ]nchesx12 inches (27.9x30.5 
cm); baals weighty. 26 HV2880 ft» (0.044 kg m'^ for all three plies combined) were Impregnated 
wttfi aqueous solutions of citric, malic, succinic, and benzoic acids by simple dipping. The adds were 
used either singly or as homogeneous mixtures. Usually tiie Impregnating solution also contained a 
ama^l percentage of a surfactant such as Aerosol-OT— {sodium salt of 1 ,4-bIs(2-etiiylhexy|) ester of 
30 wilfosucclnic add, manufactured by American Cyanamld], or sodium dodecyl sulfate. In certain 

instances, e small amount of glycerol waa also used to enhance tissue softness. The saturated tissues 
were pressed between rolls to squeeze out excess saturant and ensure uniformity of saturation. The 
tissues were weighed, dried, and tiie degree of saturation (l.e. percent saturant pick-up) waa oomputad. 
The tissues were then ready for tfie testing of vinicrdal efficacy. 

35 The procedure adopted for testing virucidal efficacy Is In accord with stsndard virological assay 36 
techniques (TCIDeo) with simple variations necessltatad by the prasence of the celiulosic substrate. A 
description of tho procedure fellows: 

Virucidal assay procedure 
I. Matarfala: 

40 A. Solutions: 40 
1 . Neutralizing solution 
6.4 ml 2M NaaHP04 
1.2 ml 1.0M Citric Acid 

92.4 ml 1 X Medium 1 99 (nutrient medium for tissue culture) 



26 



30 



60 l^ote: The above solutions ere not virucidal. 



46 
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B. VlrvsM and tissua quHuro calf lines: 

1. Rfdnovlnwtypa 16. type 1 A and type 88: 

Rhinovtrus typaa 1 6, 1 A^ and 88 (RV 1 6, 1 A and 86 respectfvaly} are grown In Ohio State HeLa 
(0-HeLfl) tlasua culture cells and atored at -80«F 1-61 .1 "C) untH they are used. The virucidal 
5 testing Involving the rhinovlrusas la done ualng 0-HaLa tiaaua culture teat tubea Incubated on a 5 

roller drum apparatus at 33°C. 

2. Parainfluenza type 3 : 

Parainfluenza type 3 (para 3) grown In rhesua monkey kidney tissue culture cells and atored at 
-^0«F {-Bl . 1 «C) until It la used. The vlraddal teatlng Invohdng Para 3 virua Is done us! no O- 
1 0 HeLe tissue culture teat tubea Incubated In a stationary poaftion at dS^'C. 1 0 

3. Adeno^rua type 6: 

Adenovirus type 6 (Adano 6) Is grown In HEp*2 tissue culture cells and stored at 
-^O^'F (-51.1 ^'O until It Is used. The vlraddal tasting InvohHng adeno 6 virus la done u^ng 
Human Epitheteal Carcinoma-^ (KEp-2) tiasue culture test tubee Incubated In a stationary 
16 poaItlonat37<'C. IS 

II. Methoda 
A«Vlnicklai testing 

A 1 :1 (volumeivoluma) mixture of virua and saliva Is prepared. A one-square inch (2.5 cmx2.6 
cm) sample Is cut out off treated ICImberiy-Clark iCIaenaMi* tiaaue end placed In a plaatic petrl diah. (A 

20 treated tissue Is tissue impregnated with the viruddalagerit under IrivestigationK The vlrua^-eaRv^ 20 
mixture (0.1 ml) Is pipetted directly onto the eample and allowed to react for one minute. Note this is a 
two-Md virua dilution. After the reaction time of one minute, 6 ml of neutralizing solution la plpettsd 
onto the sample In the patil plate end agitated for 3 seconds. This Is now a 1 0O-fbld virua dilution. The 
neutralizing solution — virus — salhra mbcture is then pipetted out of the petti plate and added to a tuba 

25 containing 5 ml of Hanks' — McUvalne Salt Solution. The sampla la added to tfie aame tube by tipping 25 
the plate and using the tip of e pfpette to puah It Into the tuba. The cube containing the 10 mi of 
adiutiona and the aample la vortexed for 30 aaconds. Thia tube oontalrta a 1 0*"" or 1 :200 dilution of 
Mnia Ten^ aerial dllutians (ftesh pipette fbr each dllutlori) are rna^ 

0.3 ml of the previous dilution end adding It to 2.7 ml of Hanks' — Moihraine Salt Solution. 0.1 ml la 
30 Inoculated Into each tiaaue culture test tube. Generally two tuliea are lrK>Gulatad per dllutio^^ 30 
For each e)q)erf mant two sets of oontrole are used. Tiie first may be termed '^Ihe virus oontror as 

it Is designed to check the trifectivlty of the vfrua susperislon ftaelf without aail^ 

The viras euspenston Is diluted eerf ally 1 0-foid In HMSS. 0. 1 ml of apadfic dliutiona are Inoculated per ' 

tissue culture cell test tube. The information otrtalned from this cmtrol gives the number of Infectious 
36 virus units that are contained In the virus solution that has been stored at —W*? (— 61 .1 °C) and 35 

insures thst the aliquot of virus solution used In the experiment has not kMt Infsctivlty during the 

freezing, storage, or thawing processea 

The aacond control, '^e tissue contror, consists of performing the vlruddal testing expertment 

using one square Inch (2.6 cmx2.6 cm) of m untreated Kleenex tissue. The Information obtained from 
40 this control gives the number of Infectious virua units that can be recovered from an untreated OTM 40 

square wipe foIk>wIng tha vlruddal testing procedure. The inoculated tissue culture tubes are examined 

for seven days for evfdanoe of viral Infection. 

The endpolnt of a viruddai test for a given wipe Is that dilution of virus which Infects actually or la 

calculated to Infect only one of the two Inoculated tubea. This number Is defined aa tissue culture 
46 Infective dose, orTCIDgo- The results of the virucklal activity of a given wipe are usually given as the 45 

"tog difference" t)etween ttie common log of the TCIDsq result of the treated sample subtracted from 

the common log of the TCIDso of the untreated sample. 

The vlruddal effk»cy of the aampia may be derived from the "log difference'* In the following 

manner: 

X-Y 

50 Virucidal efRoacy^ ) 100% 50 



Where: 

X=nhe Initial corK;entrBtion of the virus (Infectious unlt^.1 ml) of untreated rample used as 
control. 

Y=^the final concentration of tiie virus (Infectious unlto/O.I ml) of the treated sample. 
55 The fbllowing eamples explain the computation procedure. In the experiments, the final virus 55 
concentration was always less than or equal to 1 0'*^ Infectious unlt^.1 ml). For the majority of the 
resuHa, the final virua concentration was less thsn 1 0^-". With sn Inltisi virus concentration of 1 0", tiiia 
would signify a log dHference gieater than 4 and a "kill" of greater than B9.99%). 
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1 . Inhiai Goncentratk>n: X«>1 0*^ 
Final concentration: Ysl 0^** 
Log €liffeimca«i>(log 1 0»*loe 10>^)»4 



Virucidal Efficacy ,( ^0^''^ " ^^'^ ) x 10 



X loot 



«99.99% 



2. Inltal concentration: XnlO^** 
Final concentration: Y=a10*^ 
Log dl1fer9nce«2,5 



10 



10 Virucidal Efficacy » \^^^!: ) x 100% 

»99.7% 

The procedure outlined above is in conformity with standard mlcrobloioglcal assay technlquea It 
yields reliable and rsprodudble results wHhln the limits of vaHaMlfty associated whh blologlcaP 
e)q9eri manta. 

15 Aaaayreauits 15 

The results are shown In Tables L II, and III. The data In Table I show that simple organio 
cartKixyHc adds such as citric, malic, tartaric, succinic and substituted derivatives thereof {e.ff* 24>nMTio^ 
succinic), and benzoic add and fts substituted doHvathies (salicylic ackQ, used In a fadal tissue In 
suitable concentratk>n«, are highly virucidal against rtilncvtrus 1 6 and parainfluenza 3. 

20 Furthermore, the data In Table I show that, when used In conjunction with a surfactant such aa 20 
Aerosol OT or sodium dodecyl sulfate, the concentrations of the adds In ttie fadsl tissue may be 
lowered without sacrificing virucidal efficacy. 

Table II lists the results of experiments with add mixtures chosen from the group dtric, benzoic, 
succinic, and malic. The data show that the fadal tissues treated with the add mixtures are vlruddsl 

25 against rhtnovlrus 1 6 and parelnfluenza 3. The data on Table II show that the fadal tissue Impregnated 25 
with a mixed add system such as citric and malfc and an appropriate surfactant such as SOS, is 
efficacious against rhlnovlrus 1 6, 1 A and 86 and adsnovlms 6. As these examples demonstrste. In 
accordance with the present Invention, simple organic adds such as dtrlc^mallc/sucdnlc, when used In 
conjunction with a sulteble surface<-eGtlve agent such as SDS, are highly vlniddal against common 

30 reaplratory viruses of which rhinovtrus 1 6, 1 A snd 86, parainfluenza 3, and adenovirus 6 .are typical 30 
examples. In addition, products using facial tissues as the means of dsployment of the vlruddsl 
compositions mentioned are highly effective. 

The significance of the Invention resides In the fact that It provides the bads for Interrupting the 
chain of Infection caused by respiratory viruses. As viruses do net repllcete outside the host cell, the 

35 degree of Inactlvation demonstrated In the experiments offers a dmple and pracHcal means of redudng 35 
the virus concentration In the vicinity of a person Infected with a respiratory virus. This, in tum, 
significantly reduces the potential of the infection to spread. 
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In ordar to mora specmcaHy Illustrate the improved effects obtained tn acconlance M4th the 
inventfon, additional exempiaa were carried out varying the concentration of aeiacted add 
compoaitlona and meaagrlng virucidal activity at one and five minutea. Theae reaulta are aummarlzed In 
Table IV. In general, the acid compoaitlona whhin the aoope of the Invention are WruddaJly effective to 
5 a high degree e.g.. In the case of rhinovlnisea or parainfluenzas, they produce a log drop of 2 or greater 6 
Inactlvatlon In one mfnute or leaa. For adenoviruaea the time will be five minutea or leas. In general, the 
degree of inactlvetlon la greater after five minutea than after one mfnute as would be expected. Certain 
minor inconalatendea appear in the reported reaulta due to the margin of error and the nature of the 
teat procedure, tt will be recognized by those sidiled In this art that effectlveneaa la also Influenced by 

1 0 the amount of the compoettion avaiiable for contact with the virus which. In turn, depends on the i o 

nature of the canrier. f=6r example, as ahown In Table IV, below, a relatively thick canler wHh large voids 
auch aa wool may be Ineffective unless treated with large amounts of the composition. On the other 
hand, a lightweight, relath/ely cloaed atructure such as tissue or nonwoven material will require less of 
the oompoaition. Baaed on the taata described, however, the effectiveness of a given combination of 

1 5 composition and canler may ba determined. For example, aa shown In Table IV, citric add Is effective 1 5 
at concentrationa tested from 6% te 1 0% add-on. The procedure used Is described below. 

i=br theae examples TClDjo reaulta were obtained using Wi-38 cells of low passage from Flow 
Laboratories, Inc. which were Initially passed at least once to Insure growth potentlai. The bottles were 
then spilt 1 tl and seeded In 96-well cluster tissue culture plates with a flat bottom growth area of 0.32 

20 cm* obtained from M A Bioproducts. The cells were Incubated at 37«C in B% CO^ and, after 24 houra, 20 
were usually 80 to 90% sheeted and nonnal fn appearance before use In the assay. The medium (2% 
MM) used for both dilutions and maintenance of the cells was MEM Eaglea with Earlea BSS (with 
giutamine, gentamycin and 296 fetal caif serum added). Rhinovirus 1 A was obtained from the National 
Institute of Allergy and Infectious Diseases, Bethesda, Maryland. A vial waa grown In W^38 cella and 

26 harvested after showing 4+ cytopathogenic effect (CPE) at 2 days post inoculation. The vims was 25 
harvested, aliquoted, and frozen at -70«C and later tltered In Wl-38 cells In 96-weli cluster piatea. 

For the assay, the medium was removed from the plates by placing sterile gauze between the 
plate and the cover and tuming the plate over. All six wells used received 0. 1 ml of 2% MM. To the 
wells which wera to be used as cell controls, another O.I ml of 296 MM was added. To the cells which 

30 were to receh^e the compounds. 0.1 ml of the appropriate dilution of matarial was added to each of alx 30 
wails. The stocic virus was mixed 1 :1 whh 296 MM for the Initial dilution. One hundred microml. of this 
virue dilution were then added to a treated disc In a petri dish. The virua waa applied evenly ovar a 
tissue disc using a microliter syringe. The virus was allowed to remain on the disc for 1 minute or 5 
minutes, then 6 ml of 296 MM was added to the disc In the Petri dish and the disc was allgfnty 

35 agitated. The disc and the solution were removed and placed In a sterile tube and a^tated by vortexlng 35 
for 30 aeconds, representing the first dilution. Three ten-fold dilutions were made from the original 
tube and 0.1 ml of all four dilutions were added to the mono-layered Wl-38 cella. Six weila were used 
for each dilution. Untreated controla were tested at 1 and 5 minutes, with and wMiout virua and a vIrua 
trtration was also run with each assay. The piatea were relncubated at 37«C in 596 COa for the duration 

40 of the teat. ^ 
Acids such as sulfamic and phosphoric were also found to be vfrucidal. However, theae acids 
have been found to degrade carriere such aa tissue. 



11 



GB 2 103 089 A 11 



I 



I*' 



S 



1 
I- 



lis 

51 1 



Co' 



Ml 
IP 



I 



CM («> CM CM CN CM CM CM CM C4 ^ ^ _ ^ CO CO CQ 

oiAcnot)a><DOcx)C7iu>cDO>OQa><BO>(X)o>cno>c3) aicnooo>cxicncs(DCDcno>0)a>ooOi 
AAAAA AAA AAAAA AAAA Al A A A AAAAAAAAA 



S 0> S w.- ^« 

AAAAA 



lO ID 
OS O) 



I (Sft Ob Ob <j> 00 09 o) 09 do O) Oi O) 



0> CD 09 09 Cm 



«Mw« €3) 0> C7> "^t* C3Q _aic»CDfl>09Cn00<»09S0)O)O)0d<^A0»O09a9CnOIQ(> 

090)000)ocnoocn^09C>o>a>0909cncDcncna>o>o9o<i9a)<pci)0)qk<J>QOC3> 
' ' ^ ^ AAAAAAAAA! A Al Al A Al Al A 



AAA a; 



lO lO lOlO to lO 

1^ r«. t*^ lo r*. 
ci oi cMci cMdoc^ 

AAAAA A 



osooqooioooqo o o q q S p q o o o o o § o 

weMCMCMCM^IOCMCMC>|COc4fifJPiWCMc4«rt 

VVVVV AlVVV VVVVV WW VI V VV V V VI V V w 



to ID toco CO iO ID 

CMCMCiCOCO 

CO CO CO ri CM o o CO 
AAAAA A 



ID ID to CM lOlDlDlOldlDQlOIOIDlDIDiO ID ID ' 

o|OoocM ciqqqcMe>|cicMc>iriqci ciODcM <>| ojqq Qor*r- 

COCOOCO<COCM'"-CMCOCOCOCOCOCOCO<OCp«-COCO CO «- CO CO CO o 
A A AZA AAAAAAAIAAI AAAI AAl/I A\ 



00 CO 



ID 



r^lD coco ID Q ID IO 

QOooo«-cMOOoa9q qc^coiDqqqqqqoiQQ^o qp'*:qqqc>j 



o 

CM 
V 



I I I I I I M i I I 1 I I I 1^ I I I I I i I I I I I I I I I i I M 



^O)CMr*-lDC0T-CI>«D^^^r^lOCMC^^^00lDeMO^'- r«.IDCM IO09€Mv»^ 



CMI> 



5 S 5 O 




12 



QB 2 103 089 A 





S 9 
5J "^s 5 



I 



CO o 
A 



0 CD 

01 ^ 

V 



a> 
A 



c 
E 

CD 

d 



, E 



to <D 



13 



GB 2 103 089 A 13 




> 

3 



I* 



I 



I 



I 



09 0> O 

OS a> O) cA 
09 o> 03 a> 
A A A 



09 CB OA OO 
0> 0> 09 



lO ID lO lO 



<D OO CD CD 

^588 

<* > ^ 
CD CO CD CD 

id o to id 



E 

CO 



1 



^ W Q IE 
S 00 J- 



14 



GB 2 103 089 A U 



Because auch adds are eduble in waten they can be eppHed to many substrates from an actueous 
solution with great saae ehher by dipping, coating, or othsr conventional means such ss spraying or 
gravure printing. When applied to the substrates, the compoaltton Is applied In an amount sufficient to 
provide virucidal activity as defined herein. While the lower effective limit for the adds has not been 
5 precisely determined, in general for a substance such as facial tissue having s basis weight In the 5 
range of 23 to 31 Ibsy2880 ft.* (0,086 to 0. 11 6 kg/m^ (3 ply), there should be a pick-up of at least 
about 2 percent and preferably about 5 percent of acids such as dtrlc on a dry basis. Othsr substrates 
such aa nonwovena may be utilized as well. 

With respect to other substrates, those with high wettafaiilty are prefen^d. As shown, low 
1 0 virucidal effect with substrates such as wool Is believed due to inability to penetrate the substrate with i o 
the virucidal composition. ^ . . ^ , 

When mbctures of adds are empk>yed, they may be In any proportion, but preferably the mixtures 
contain at least about 0,2 to 1 0% of sach add based on the wsfght of the substrate after drying. 

When surfactants are Induded, they are preferably selected from the group of anionic surfactants 
1 5 and induded in the amount of about 0.05 to 596 based on the weight of the substrate after drying. 1 5 

In the application of the vlrucldalty acth/e organic adds defined herein In other substratee or 
carriers such as lotions, mouthwash, creams, sprays, polishes end the like, the vlruddally effective 
amount may be determined readily by application of the procedures set forth herein. For example, a log 
drop of 2 or more would mean that 99 percent or mora of the host vlnises are Inactivated upon contact 
20 whh the antiviral add compositions described end claimed herein. 20 
Thus. It Is apparent that the virucidal product In accordance wHh the Invention may, under 
conditions of normal use, fully satisfy the objectives and advantages as set forth In the previous 
paragrapha. 



Claims 



25 



1 . A method for Intamiptlng or preventing the spread of respiratory viruses wrhlch compriws 25 
contacting a virus-containing area with a vlrucidally effective anKMjnt of a vlruddally active 
composition comprising one or mors virucidal adds which are essentially non-toxic and non-lnritating 



to human or animal tissue selected from adds of formula 

R— COOH 



30 (wherein R represents a lower elkyi, substituted lower slkyl. csrboxy lower alkyi, carboxy hydroxy lower 30 
alkyi, carboxy halo lower alkyl. cait^oxy dlhydroxy lower alkyl, dlcarboxy hydroxy lower alkyi, lower 
atkenyl, caiboxy lower alkenyl, dlcarboxy lower alkenyl, phenyl or substituted phenyl group). 

2. A method as dslmed in claim 1 wherein the said virus containing area Is an area of human or 



36 



anima^ t^e^^ aa dalmed In ehher of claima 1 and 2 wherein said add Is selected from citric, malic, 35 
succinic and benzoic adds and substituted derivatives thereof. 

4. A method as dalmed in any one of claims 1 to 3 wherein ssid composition further comprises a 

surfactant selected from nonlonic, cationic and anionic aurfactants. ^ ^ 

6. A method as dslmed in dalm 4 wherein said surfactant is selected from polyoxyethylenated 
40 alkyl phenols, polyoxyethylenated sori^ltol estera. qustemary ammonium salts and sulfuric add ester 40 
salta, alkyl sulfonic add sslts snd sulfosucclnic ester sslts having the structure: 



CHCO^Ri 



tBS03)M*r or <B0S03)^ M*, or \^^e^CO^^^ 

(wherein M* la a mono, dl or trivalent metal cation or an ammonium or substituted ammonium ton; x Is 
an Integer; R Is an alkyl group; and R, and R^, which may the same or different, are strelght or branched 
45 chain allpiiatic groups). . . ^. *® 

6, A method as claimed in claim 4 wherein said surfactant is selected from the sodium salt off 
1 ,4-bls(2-ethy1hexyl) ester of sulfosucclnic acid and sodium dodecyl sulfate. 

7, A method as claimed In any one of the preceding dalms wherein ssid one or more vf niddal 
adds Is a mixture of 

50 (a) citric and malic acids; 50 
(b) citric and benzoic adds; 
(cj dtric and sucdnic acids; 

(d) malic and benzoic acids: 

(e) malic and succinic acids; or 

55 (f) succinic and k)enroic adds, 55 

8, A virucidal composition comprising a physiologically acceptable carrier containing a virucldaiiy 
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effootlvd amount of ona or more odds which are notMoxle and non-Inrltaftfng to human or animal tiaaua 
In tha amount used aalacted from adda of fonnula 

R— COOH 

(wherein R repreaents a lower alkyl, aubatltutad lowor alkyl, earfooxy lower alkyl, carboxy hydxoxy lower 
6 alkyt carboxy halo lower alkyl* carboxy dihydroxy lower alkyl, 'dlcarix3xy hydroxy lower allcyl, lower B 
elkeny)« carboxy lower alkenyl^ dlcartxsxy lower alkenyl, phariyl or aubathtited phenyl group). 

B. A oomposftlon aa datmed In dalm 8 wherein aald add la aelected from dtrfc, mallG» aucdnic 
and benzoic aclda and aubatituted derivatfvea theraof. 

1 0. A compoaltion aa claimed In either of dalma 8 and 9 further oomprldhg a aurfectant aelected 

10 f^omnonlonlccadonlc and anionic aurfactanta. 10 

1 1 . A composition aa claimed fn claim 1 0 wherein said surfactant la selected from 
potyoxyethylenatad alkyi phenola, polyoxyethylenatad soibhol eaters, quaternary ammonium aalta and 
sulfuric add eater aaKs, alkyl euHonic add aalta and auKbauoclnlc eater satta having the atnjcture: 

(BS03)ll^, or |]I0S03>^ H*, or M* I I 

V -Oja-cacOjRj 

1 5 (wherdn la a mono« dl or trfvaient metal cation or an ammonium or aubatHuted ammonium Ion; x la 15 
an Integer R la an alkyi group; and R| and R,, which may be the aame or different are atreight or 
brsTKihed chain aliphatic groupa). 

12. A composition aa delmed In dalm 1 1 wherein aaki aurfaotant la selected from tfie aodlum 
salt of 1 /4-bl8(2-elhylhaxyi) eater of auHbaucdnIc add and aodium dodecyl aulftte. 

20 1 3. A oompoaKon aa dalmed In any one of dalma 8 to 1 2 wherein aakI ona or mora aclda la a 20 
mixture of 

(a) dtrto and malte ackla; 

(b) dtrk) and benzoic adda; 
(d dtrfc and eucdnfo acMa; 

25 (d) malic and bensolc adda; 25 
(a) maik: and aucdnic adda; or 
(f) aucdnic and bera»(c adda. 

14. A vf ruddal oompositton aubatantially aa herdn deacribed oomprlalnB carbaxyllo adda 
contained In a phyakHoglcaily acceptable carrfer. 
30 1 5. A viruddai product oompdalng a web subatreta containing a viruddally efTecdve amount of a 30 
compoaltion comprising one or more adda whkih are non-toxfc and non-lnltating to human or animal 
tisaue In the amount uaed and are aelectad from adda of formula 

R— COOH 

(wherein R representa a kywer alkyi, aubatituted k^wer alkyI, cartxixy k>wer alkyI, cart)oxy hydroxy lower 
36 alkyt^cartxwy halo lower alkyl^cartxxxy dihydroxy tower aikyl,dcarboxyhydre 35 
alkenyl, cartxixy k>wer aikenyl« dlcoTtioxy kiwer aikanyi* phenyl or aubadtuted phenyl group), 

1 6. A product aa dalmed in claim 1 5 wherein aatd substrata la aelected from cellulose dsaue. 
nonwoven faMca and textile matariala. 

1 7. A product aa daimed in either of dalma 1 5 and 1 6 wherein aald add Is selected from dtric, 

40 succinic and benzoic actda and eubatftutad derivativea and mbcturea ttteraof, said add being praaent In 40 
an amount of about 2% or more by weight raladve to Hie weight of the aubstrete. 

1 8. A product aa claimed in any one of dalma 1 5 to 1 7 wherein aaki substrate la a oellukisic 
fadal tissue. 

1 9. A product as dslmed In claim 1 B wherein aald composition further oompriaea a aurfaotant 

45 aelected from nonionte,catIonlc and anionic aurfeotants. 45 

20. A product aa dalmed In dalm 1 9 wherein aald aurfaotant la aelected from pdyoxyethylenated 
alkyI phenols, pdyoxyathylanated aorbHol eaterar quaternary ammonium aalta and aulfurlc add aster 
aalta, alkyI auffonic acM aalta and autfosucdnio eater aalta haying the atructure: 

CB2CO2BJ 

fRB03m^r O* Cn0803)^ ll*r Ot tt* 

-OJ8--CBCO2R2 



(wherein Is » mono, di or tiivalsnt metal cation or an ammontum or aubatitutBd ammonium ton; x la 
an integer; R Is an allcyl group: and R, and R^. which may be the same or different, era atralght or 
branched chain aliphatic groups). ^ .. 

2 1 . A product as dalmed In claim 1 9 wherein said aurfectant ta selected from the aodium aalt of 
6 l.4-bis{2-ethy!hexyl) ester of sutfosucclnic acid and sodium dodecyl sulfate. 

22. A product as claimed In any one of claims 1 5 to 21 wherein said one or more adds Is a 
mlxtursof 

(a) citric and malic adds; 

(b) dtric and benzoic adds: 
1 0 jc) dtric and succinic adds: 

id) malic and benzoic adda; 
(e) malic and succinic adda; or 
jfi sucdnic and benzoic adds. 

23. A viruddal product subaUntially as herein described comprising a web aubstrate containing a 
1 5 viruddally effective amount of one or more caitexyiic adds. 

24. Acids of formula 

R— COOH 

(wherein R represents a lower alkyi, substituted lower allcyl, carboxy lower alkyi, cartioxy hydroxy lower 
alkyi. carboxy halo lower allcyl, cari>Gxy dlhydtoxy lower allcyl, dlcarboxy hydroxy lower allcyl lower 
20 alkenyl. carboxy lower alkenyl, dlcarboxy lower aikenyl, phenyl or substituted phenyl group). If desired 
In composition with nonlonlc, catlonlc or anionic surfactants, for use In a metiwd of treatment of 
human or animal bodies to reduce or eliminate ^read of respiratory viruses therebetween. 



